The techniques of segregation during normal freezing and of zone melting have been used to establish that the melting point of 6 LiN03 is higher than that of 7 LiNOs . The difference is of the order of 0.03 °C. The isotope shift of the melting point is in the opposite direction of the isotope effects found previously for phase transitions in solid lithium metal and lithium sulfate. For the latter salt a recalculation based on a more accurate value for the self-diffusion coefficient shows that the temperature of transition at about 575 °C to a fee structure is about 0.08 degr. lower for 6 Li2S04 than for 7 Li2S04 .
Soon after the discovery of deuterium it was found that the isotope effect on transition points (phase transitions, melting, boiling) was large for many inorganic as well as organic compounds [1] [2] [3] . Small isotope effects on transition points have been detected for other elements and some of their compounds, and such effects have been utilized for the separation of isotopes by various distillation methods. However, little is known on the isotope effects of ionic compounds. A few years ago we could report for lithium sulfate that the transition at about 575 °C to a face centered cubic phase occurs at a higher temperature for 7 Li2S04 than for 6 Li2S04, 1. c. 4 ' 5 .
(SNYDER has found a shift in the same direction for the bcc-hcp transition in lithium metal 6 .) We have extended the study to other lithium compounds and can now report our observations regarding the melting point of lithium nitrate.
Segregation During Normal Freezing
In the previous investigation a zone refining technique was used 4 . In principle large separations can be obtained by passing the zone many times. If this is to be done in practice, it is a disadvantage if the substance has a large volume change on melting, such as 21.4% for LiN03 . In comparison with a single-pass experiment a larger fractionation can be obtained by normal freezing.
The abundance of 6 Li is sufficiently low to permit the application of equations derived for dilute solutions 7 . The following symbols are to be used. The solute distribution caused by normal freezing is
In our case both C/C0 and k are close to unity, thus
where R is the isotope abundance ratio "Li/ 6 Li. According to the BURTON-PRIM-SLICHTER theory 7 -8
In order to calculate k0 it is thus necessary to determine If experiments are made with different growth rates but the same stirring conditions, both 6/D and k0 can be calculated from Eq. (3). We decided to use this procedure, although the accuracy becomes low when k is close to unity.
A sealed glass ampoule containing molten lithium nitrate was hanging in a furnace. It was pulled upwards slowly, so that the salt started to solidify from the top. Afterwards samples from selected positions in the salt column were analysed several times in our mass spectrometer. According to our usual procedure to reduce the influence of charges in the measuring conditions 9 , only samples measured the same day were compared with each other. Within each such sequence of measurements there was a tendency that the 6 Li abundance was slightly higher in the samples from the upper part than in those from the lower part. The probability that the observed trend would be due the stochastic error in the mass analysis was estimated by means of a rank test 10 . For all three experiments together, this probability was less than 0.1%, i. e. the distribution coefficient deviates significantly from unity. The probabilities estimated for the individual experiments are quoted in Table 1. Two experiments were made, and, as said above, for both of them selected samples were analysed in several sequences. For each such sequence the least squares method w T as used to calculate k -1 according to Eq. (2). As weighted averages we obtained To test the plausibility of this result, we extrapolated the diffusion coefficient for lithium in lithium nitrate 11 to the melting point; obtaining D = 1.36 x 10 -5 cm 2 s _1 , which gives <5 = 0.038 cm. Although it must be remembered that this value of d is very approximate, it is satisfying that it falls within a range that can be expected for this entity. Thus, it is estimated that <5 can be as low as 10~3 cm for vigorous stirring and that it is about 0.1 cm for very slow stirring
Zone Melting Experiment
We also made an experiment where a molten zone passed once over a horizontal column of lithium nitrate. Assuming ideal conditions, C, the solute concentration in the solid at the distance x from the starting point, becomes
where / = the length of the molten zone.
This equation is valid for all but the last zone length, where we instead have normal freezing.
In our experiment the growth rate (/) was 4.2 mm/h, the zone length / was 7 + 3 mm, and the length of the ingot was 74 mm. For selected samples the isotope abundance ratio was determined in five different sequences.
By means of Eq. (4) 
